TITLE OF THE INVENTION 

Satellite Broadcast Receiving Device Having Two Local Oscillation 
Circuits and Reduced Spurious Signal 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a satellite broadcast receiving 
device, and more particularly, to a satellite broadcast receiving device 
having a circuit therein, in which two or more local oscillation circuits are 
simultaneously operated, in a low noise down-converter (LNB) used in 
satellite communication. 
Description of the Background Art 

A coaxial cable is generally used to direct a signal from a receiving 
antenna for satellite broadcasting to an indoor BS tuner. However, the 
coaxial cable cannot directly guide the radio wave received by the antenna to 
the inside. 

It is required to use a metal tube called a waveguide in order to guide 
the radio wave in satellite broadcasting, which has a very high frequency. 
The use of the waveguide requires a big hole opened on a wall to guide a 
signal from the antenna to an indoor satellite receiver, and also generates a 
large amount of attenuation, which makes it unrealistic. Thus, generally, 
an LNB installed near the antenna is used to reduce the frequency of a 
received signal to a frequency at a degree such that it can be guided by the 
coaxial cable, and to transmit the signal to an indoor satellite receiver. The 
indoor satellite receiver has a scramble decoder therein, which descr ambles 
the signal, and an image is displayed on a display machine. 

Under circumstances where both analog and digital broadcasting 
exist, a broadband LNB is required to receive the both types of signals. A 
local oscillation circuit is used for converting a signal received from a 
satellite into a signal in a band that can be received by a satellite receiver on 
the ground. However, the band for the signal received from the satellite is 
broader than an output band of one local oscillation circuit. Therefore, two 
local oscillation circuits having different oscillation frequencies are 
generally used for reception. 



For example, for the band of 10.7 to 11.7 GHz of the signal received 
from the satellite, the first local oscillation circuit having an oscillation 
frequency of 9.75 GHz is used to cover a frequency of 950 to 1950 MHz 
output from LNB. Moreover, for the band of 1 1.7 to 12.75 GHz of the 
5 received signal, the second local oscillation circuit having an oscillation 
frequency of 10.6 GHz is used to cover a frequency of 1100 to 2150 MHz 
output from LNB. 

In the LNB structure, conventionally, two printed circuit boards 
were used, each of which were provided with one local oscillation circuit, to 
10 avoid the local oscillation circuits interfering with each other. 
M Fig. 10 shows a sectional structure of a conventional satellite 

- broadcast receiving device. 

SJ Referring to Fig. 10, a board 234 is attached to one side of a sheet 

F! metal 246 having a thickness of dl , and a board 236 is attached to the other 

U 15 side thereof. Local oscillation circuits 2 12 and 2 18 are mounted on boards 
O 234 and 236, respectively. A flame 242 is attached to cover board 234. 

q Whereas, board 236 is covered by a chassis 232. 

Conventionally, sheet metal 246 separated board 234 from board 236. 
2 The thickness of sheet metal 246 was, for example, approximately 2 mm. 

20 However, this could not keep a sufficient distance between the two boards. 

Thus, when the two local oscillation circuits are simultaneously 
operated, a strong spurious signal is generated and harmonic wave appears 
within a receiving band. The harmonic wave affects a signal from the 
satellite so that the signal cannot be normally transmitted to an indoor 
25 satellite broadcast receiver or the like, resulting in possible distortion of a 
picture on a television screen or the like. 

Fig. 1 1 illustrates an arrangement of a contact pin 262 on board 236 
in Fig. 10. 

Referring to Fig. 1 1 , in the conventional satellite broadcast receiving 
30 device, contact pin 262 is provided on board 236 in the vicinity of local 

oscillation circuit 2 18 including a dielectric resonator 2 72 . By contact pin 
262, local oscillation circuit 218 mounted on board 236 in Fig. 10 is supplied 
with a power potential from a power-supply circuit (not shown) on board 
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234. 

Fig. 12 illustrates the shape of the conventional contact pin 262. 
Referring to Fig. 12, an insulator 264 made of resin is attached in a 
middle portion of the rod-like contact pin 262 to determine the position with 
5 respect to the board. 

Fig. 13 is a section view of a region around which contact pin 262 
connects boards 234 and 236. 

Referring to Fig. 13, insulator 264 made of resin is attached to the 
contact pin when the pin is connected to boards 234 and 236 by soldering or 
10 the like , to prevent contact pin 262 from falling off the board. When contact 
pin 262 is attached to resin 264, the position varies at which the resin is 
O attached with respect to the pin. This causes variations of length Dl of 

"2 contact pin 262 protruding from the boards. Moreover, some margin is 

%i required for the length of the pin in order to cover such variations, resulting 

^ 15 in further increase of length Dl of the pin protruding from the boards, 
r* As length Dl of the pin protruding from the boards is increased, the 

D circuit becomes more susceptible to the radio wave, and thus a spurious 

;.H signal easily occurs due to a mutual effect of the two local oscillation circuits 

U attached to boards 234 and 236 respectively. 

O 20 SUMMARY OF THE INVENTION 

fli 

An object of the present invention is to provide a satellite broadcast 
receiver that can reduce as much as possible the level of a spurious signal 
generated when two local oscillation circuits are simultaneously operated, 
and that can down-converts a normal signal from a satellite without 
25 interference to send the signal to an indoor satellite broadcast receiver and 
the like. 

According to one aspect of the present invention, a satellite 
broadcast receiving device includes a chassis, a first printed circuit board, a 
first local oscillation circuit, a second printed circuit board, and a second 
30 local oscillation circuit. 

The chassis is made of metal, and has opposing first and second 
planes. The first printed circuit board is attached to the first plane of the 
chassis. The first local oscillation circuit is provided on the first printed 
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circuit board. The second printed circuit board is attached to the second 
plane of the chassis. The second local oscillation circuit is provided on the 
second printed circuit board. The second local oscillation circuit is shielded 
by the metal chassis to be separated from the first local oscillation circuit. 

Therefore, a main advantage of the present invention is that the 
spurious signal generated due to the use of two local oscillation circuits are 
eliminated or reduced, so that a normal signal from a satellite can be 
transmitted to a satellite broadcast receiver and the like having a scramble 
decoder, without the signal being interfered. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the configuration of an LNB which 
is a satellite broadcast receiving device according to the present invention; 

Fig. 2 is a section view schematically showing a structure of the 
satellite broadcast receiving device according to the present invention, in 
which boards having two local oscillation circuits respectively mounted 
thereon are separated; 

Fig. 3 is a side view of the structure of the satellite broadcast 
receiving device according to the present invention; 

Fig. 4 shows a circuit arrangement provided on a board 34; 

Fig. 5 shows a circuit arrangement of a board 36 on which the second 
local oscillation circuit is mounted; 

Fig. 6 illustrates an arrangement of a contact pin 62 on board 36; 

Fig. 7 shows a shape of contact pin 62; 

Fig. 8 is a section view showing a section of a portion where a contact 
pin connects boards with each other; 

Fig. 9 illustrates a circuit on a power-supply line connected to 
contact pin 62 provided for connection to a power-supply; 

Fig. 10 shows a sectional structure of the conventional satellite 
broadcast receiving device; 



Fig. 11 illustrates an arrangement of contact pin 262 on board 236 in 

Fig. 10; 

Fig. 12 illustrates the shape of the conventional contact pin 262; and 
Fig. 13 is a section view showing a portion around which contact pin 
5 262 connects boards 234 and 236. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the present invention will be described below in 
detail with reference to the drawings. It is noted that the same reference 
characters in the drawings denote the same or corresponding portions. 
10 Fig. 1 is a block diagram showing the configuration of an LNB which 

is a satellite broadcast receiving device according to the present invention. 

Referring to Fig. 1, a satellite broadcast receiving device 1 includes a 
power-supply circuit 20, an input horn 2 receiving a signal from a satellite, a 
low noise amplifier (LNA) 4 amplifying an output of input horn 2, a band 
hi 15 pass filter (BPF) 8 connected to an output of LNA 4, a local osculation circuit 
13 12 outputting a predetermined first local oscillation frequency, and a mixer 

p 10 mixing an output of band pass filter 8 and an output of local oscillation 

jjH circuit 12. 

Satellite broadcast receiving device 1 further includes a band pass 
b 20 filter 14 connected to the output of LNA 4, a local oscillation circuit 18 
m outputting a second predetermined local oscillation frequency, a mixer 16 

mixing an output of band pass filter 14 and an output of local oscillation 
circuit 18, a selecting circuit 22 selecting one of the outputs of mixer 10 and 
16, an IF amplifier 24 amplifying an output of selecting circuit 22, a 
25 capacitor 26 with one end thereof connected to an output of IF amplifier 24, 
and an F-type connector 28 connected to the other end of capacitor 26. 

LNA 4, local oscillation circuits 12 and 18 are supplied with an 
internal power-supply potential from power-supply circuit 20 which receives 
an external power supply potential through F-type connector 28. 
30 Fig. 2 is a section view schematically showing a structure of the 

satellite broadcast receiving device according to the present invention, in 
which boards having two local oscillation circuits respectively mounted 
thereon are separated. 
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Referring to Fig. 2, boards 34 and 36 are attached to upper and lower 
surfaces of a chassis 32, respectively. Local oscillation circuits 12 and 18 
are mounted on boards 34 and 36, respectively. A flame 42 is attached to 
cover board 34. A flame 46 is attached to cover board 36. 

This structure is different from the conventional structure shown in 
Fig. 10 in that boards 34 and 36 are respectively attached to both sides of the 
chassis that is required to be relatively thick in order to have rigidity. In 
the conventional structure, though board 234 and board 236 were separated 
by sheet metal 246, the sheet metal has a small thickness of dl. Thus, the 
two local oscillation circuits arranged on boards 234 and 236 respectively are 
arranged so close to each other that the circuits may easily interfere with 
each other. In the structure shown in Fig. 2, a sufficient distance d2 is 
secured by the metal chassis, so that the mutual interference of the local 
oscillation circuits can be suppressed. 

To be more specific, conventionally, boards 234 and 236 are 
separated by sheet metal 246 as described with reference to Fig. 10. Sheet 
metal 246 has a thickness of approximately 2 mm, while the chassis portion 
in Fig. 2 is formed to have thickness d2 of e.g. approximately 7 mm, 
achieving an effect of reducing the spurious level. 

Fig. 3 is a side view of the structure of the LNB which is a satellite 
broadcast receiving device according to the present invention. 

Referring to Fig. 3, an input horn 52 is attached to chassis 32, and a 
board 34 is attached to an upper surface of chassis 32. Flame 42 is 
attached to cover board 34. Board 36 is attached to a lower surface of 
chassis 32. Flame 46 is attached to cover board 36. An F-type connector 
54 is further attached to chassis 32 to output a signal to an indoor satellite 
broadcast receiver. 

As such, board 34 and board 36 are separated by a metal shield of 
chassis 32 and each circuit on each board are covered with a frame to be 
partitioned, such that radio wave is prevented from flying outside. 

Fig. 4 shows an arrangement of circuits provided on board 34. 
Referring to Fig. 4, board 34 is provided with a region LNA in which 
LNA 4 is arranged, a region BPF1 in which band path filter 8 is arranged, a 



region LOl in which local oscillation circuit 12 is arranged, a region MIX1 in 
which mixer 10 is arranged, a region SELECT in which selecting circuit 22 
is arranged, a region IF-AMP in which IF amplifier 24 is arranged, a region 
POWERSUPPLY in which power-supply circuit 20 is arranged. 
5 Region POWERSUPPLY is provided with contact pins 62 and 64. 

Region SELECT in which the selecting circuit is arranged is provided with a 
contact pin 66. Contact pin 64 is provided for an RF signal. Contact pin 
62 is provided for connection to a power-supply line. Contact pin 66 is 
provided for an IF signal. 
10 Fig. 5 shows a circuit arrangement of board 36 on which the second 

local oscillation circuit is mounted. 
JJ Referring to Fig. 5, board 36 is provided with a region BPF2 in which 

2 band pass filter 14 is arranged, a region L02 in which local oscillation 

rj circuit 18 is arranged, and a region MIX2 in which mixer 16 is arranged. 

M 15 Moreover, contact pin 62 for receiving power-supply, contact pin 64 for 
receiving an RF signal from the board 34 side, and a contact pin 66 for 
p returning an IF signal to board 34. 

j}j Thus, a signal transmitted from board 34 via contact pin 64 to board 

M 36 is narrowed to have only a required band by band path filter 14 in region 

2 20 BPF2. The narrowed signal is converted into an IF signal by local 

oscillation circuit 18 in region L02 and mixer 16 in region MIX2. The IF 
signal is input into selecting circuit 22 on board 34 via contact pin 66. 

In addition, a power-supply for actuating local oscillation circuit 18 
is supplied from board 34 to board 36 via contact pin 62. 
25 Fig. 6 illustrates an arrangement of contact pin 62 on board 36. 

Referring to Fig. 6, according to the present invention, contact pin 62 
is arranged in a peripheral region 74 with a longer distance from local 
oscillation circuit 18 induding dielectric resonator 72, compared to the 
conventional example. This can suppress radio wave in local oscillation 
30 flying onto contact pins. 

Fig. 7 shows a shape of contact pin 62. 

Referring to Fig. 7, contact pin 62 includes a shaft portion B, and a 
head portion A having a diameter larger than that of shaft portion B. 
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Fig. 8 is a section view showing a section of a portion where a contact 
pin connects boards with each other. 

Referring to Fig. 8, boards 34 and 36 attached to chassis 32 are 
provided with holes for contact pin 62 to penetrate therethrough. The 
diameter of each of the holes is larger than the diameter of the shaft portion 
of contact pin 62, and is smaller than the diameter of head portion A. It is 
noted that chassis 32 is provided with a hole having a diameter larger than 
that of each hole provided at boards 34 and 36. Conventionally, an 
insulator was attached on the periphery of the pin for fixing the pin to 
boards 34 and 36. However, in the present invention, head portion A of pin 
62 is hooked on board 34 so as to be fixed in its position, so that no insulator 
is particularly required on the periphery of the pin. 

With the conventional pin, a resin insulator was attached on the 
periphery of the pin to prevent the pin from falling off the boards, causing 
easy variations in the length of the pin protruding from the board, and thus 
the length of the pin protruding from the board was longer in order to 
provide a margin to cover such variations. 

On the other hand, by using a pin having a head portion on one side 
as in the present embodiment, the length of the pin protruding from the 
board can be reduced. Moreover, the pin is fixed on one side, which causes 
less variations, so that the length of the pin can be shortened and also length 
D2 of the pin protruding from the board can be reduced. 

Fig. 9 illustrates circuits on a power-supply line, which are 
connected to contact pin 62 provided for connection to power-supply. 

Referring to Fig. 9, a power-supply line 90 arranged on board 36, to 
which contact pin 62 is connected, is provided with a trap 84 for reducing a 
local frequency and a local harmonic wave in the vicinity of contact pin 62, 
and a coil 86 and a capacitor 88 constituting a low pass filter blocking 
passage of a signal equal to or higher than 1 GHz in order to prevent 
passage of excess radio wave. 

A power-supply line 98 provided on board 34, to which the other end 
of contact pin 62 is connected, is similarly provided with a trap 92, a coil 94 
and a capacitor 96 constituting a low pass filter blocking passage of a signal 



equal to or higher than 1 GHz. 

In the example shown in Fig. 9, a pattern having an L-shape is 
provided as an example of a trap. Such an L-shaped pattern is used as one 
method of the trap eliminating an undesirable signal, which can eliminate a 
signal in the vicinity of a certain frequency depending on its length. 

Provision of the structure shown in Fig. 9 in the vicinity of the 
contact pin can eliminate and reduce excess radio wave being transmitted 
via the power-supply lines to the other circuit portions. 

As described above, local frequency and local harmonic wave flying 
onto the contact pin that connects the boards can be suppressed, and even if 
such frequency waves are applied over the contact pin, transmission thereof 
via the power-supply lines to the other circuits can be prevented, so that 
occurrence of a spurious signal can be suppressed. 

According to the present invention, a spurious signal sent via a 
power-supply line within an LNB can be eliminated or reduced, so that a 
normal signal can be transmitted to a satellite broadcast receiver or the like 
having a scramble decoder therein, without the signal from a satellite being 
interfered. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms of the appended 
claims. 



